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(b) All the claims are believed to be directed to a single invention. If the 
Office determines that all the claims presented are not obviously directed to a single 
invention, then Applicants will make an election without traverse as a prerequisite to the 
grant of special status. 

(c) Pre-examination searches were made of U.S. issued patents, including 
a classification search, a foreign patent database search, and a literature search. The searches 
were performed on or around October 15, 2004, and were conducted by a professional search 
firm, Mattingly, Stanger & Malur, P.C. The classification search covered Class 713 
(subclasses 1, 300, 310, 323, and 340) and Class 714 (subclass 14). Because of the large size 
of these subclasses, keywords were used to narrow of number of documents returned. The 
foreign patent database search was conducted using Espacenet in international subclass 
G06F1/26, directed to power supply means, e.g., regulating of, for data processing 
equipment. The literature search was performed using DIALOG online databases. The 
inventors further provided four references considered most closely related to the subject 
matter of the present application (see references #7-10), which were cited in the Information 
Disclosure Statement filed on October 10, 2003. 

(d) The following references, copies of which are attached herewith, are 
deemed most closely related to the subject matter encompassed by the claims: 



(1) 


U.S. Patent No. 5,745,391; 


(2) 


U.S. Patent No. 5,835,780; 


(3) 


U.S. Patent No. 6,415,387 Bl; 


(4) 


U.S. Patent Publication No. 2004/0068672 Al; 


(5) 


U.S. Patent Publication No. 2004/01 1 1596 Al; 


(6) 


European Patent Publication No. EP 1302840 A2; 


(7) 


U.S. Patent Publication No. 2002/0087899 Al; 


(8) 


U.S. Patent No. 6,389,546; 


(9) 


Japanese Patent Publication No. JP 2002-135974; and 
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(10) Japanese Patent Publication No. JP 2002-006998. 

(e) Set forth below is a detailed discussion of references which points out 
with particularity how the claimed subject matter is distinguishable over the references. 

A. Claimed Embodiments of the Present Invention 

The claimed embodiments relate to controlling power supply to storage 

devices. 

Independent claim 1 recites a storage system including an information 
processing device having a first power supply which activates a function for transmitting at 
least one of a data input and output request, and a storage device connected to communicate 
with the information processing device having a second power supply which activates a 
function for accepting the at least one of the data input and output request transmitted from 
the information processing device. A method of controlling the storage system comprises, 
when the second power supply is turned on and the storage device can accept the at least one 
of the data input and data output request transmitted from the information processing device, 
the storage device transmitting a power-on request for turning on the first power supply to the 
information processing device. 

Independent claim 2 recites a method for a controlling a storage system, the 
storage system including an information processing device having a first power supply which 
activates a function for transmitting at least one of a data input and a data output request, and 
a plurality of storage devices connected to communicate with the information processing 
device, each storage device having a second power supply which activates a function for 
accepting the data input and output request which is transmitted from the information 
processing device. The method comprises connecting the storage devices to communicate 
with each other; from a first storage device transmitting a power-on request for turning on the 
second power supply to a second storage device, when the second power supply of the first 
storage device is turned on; the first storage devices receiving from the second storage device 
a notification that the second storage device can accept the data input and data output request 
being transmitted from the information processing device; and the first storage devices 
transmitting a power-on request for turning on the first power supply to the information 
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processing device when the second storage device can accept the data input and data output 
request being transmitted from the information processing device. 

Independent claim 4 recites a method of controlling a storage system including 
an information processing device having a first power supply which activates a function for 
transmitting a data input and output request; and a storage device connected to communicate 
with the information processing device having a second power supply which activates a 
function for accepting the data input and data output request transmitted from the information 
processing device. The method comprises, when the storage device accepts a stop instruction 
of the second power supply, the storage device transmitting a stop-power request for turning 
off the first power supply to the information processing device. 

Independent claim 6 recites a control method of a storage system comprising a 
plurality of information processing devices each having a first power supply which activates 
a function for transmitting a data input and data output request and a storage device 
connected to communicate with the plurality of information processing devices through a 
network, having a second power supply which activates a function for accepting the data 
input and data output request which is transmitted from the information processing device. 
The method comprises, the storage device transmitting a power-on request for turning on the 
first power supply to all of the information processing devices, when the second power 
supply is turned on and the storage device can accept the data input and data output request 
being transmitted from the information processing device; the information processing device 
turning on the first power supply when the information processing device receives the power- 
on request for turning on the first power supply from the storage device; the information 
processing device notifying a network address on the network which is given to the 
information processing device, to the storage device when the first power supply is turned on 
and the information processing device enters into such a situation that the information 
processing device can transmit the data input and output request; the storage device storing 
the network address when the storage device receives the network address from the 
information processing device; and the storage device transmitting a power-stop request for 
stopping the first power supply to the information processing device to which the stored 
network address is given, in case that a stop instruction of the second power supply was 
applied to the storage device. 
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Independent claim 7 recites a method of controlling a storage system including 
a plurality of information processing devices each having a first power supply which 
activates a function for transmitting a data input and data output request and a storage device 
connected to the plurality of information processing device to communicate with each other 
through a network, having a second power supply which activates a function for accepting 
the data input and data output request transmitted from the information processing device. 
The method comprises, the storage device transmitting a power-on request for turning on the 
first power supply to all of the information processing devices, when the second power 
supply is turned on and the storage device enters into such a situation that the storage device 
can accept the data input and output request being transmitted from the information 
processing device; the information processing device turning on the first power supply when 
the information processing device receives the power-on request for turning on the first 
power supply from the storage device; the information processing device notifying a network 
address on the network which is given to the information processing device, to the storage 
device when the first power supply is turned on and the information processing device enters 
into such a situation that the information processing device can transmit the data input and 
output request; the storage device storing the network address when the storage device 
receives the network address from the information processing device; and the storage device 
transmitting a power-on request for turning on the first power supply to the information 
processing device to which the stored network address is given, when the second power 
supply is turned on and the storage device enters into such a situation that the storage device 
can accept the data input and output request being transmitted from the information 
processing device. 

Independent claim 8 recites a storage system comprising an information 
processing device having a first power supply which activates a function for transmitting a 
data input and output request; and a storage device connected to the information processing 
device in such a manner that the storage device and the information processing device can 
communicate with each other, having a second power supply which activates a function for 
accepting the data input and output request which is transmitted from the information 
processing device. The storage device includes means for transmitting a power-on request 
for turning on the first power supply to the information processing device, when the second 
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One of the benefits that may be derived is that when the power supply of the 
storage device is turned on, the storage device enters a state where it can accept the data input 
and output requests transmitted from the information processing device. After that, the 
power supply of the information processing device is turned on enabling control of the power 
supply of the storage device and the power supply of the information processing device in an 
interlocked manner. When the storage device accepts the stop instruction, the power supply 
of the information processing device is stopped, and then the power supply of the storage 
device is stopped. 

B. Discussion of the References 

None of the following references disclose an information processing device 
having a first power supply and a storage device having a second power supply, wherein the 
storage device transmits power-on and power-off requests to the power supply of the 
information processing device. 

1. U.S. Patent No. 5,745391 

This reference discloses an apparatus and method for turning on and off a 
computer. On and off commands may be received from a remotely-located central controller. 
Thus, the reference discloses on/off commands traveling across a network, but it does not 
teach that an information processing device has a first power supply and a storage device has 
a second power supply, and the storage device transmits power-on and power-off requests to 
the power supply of the information processing device. 

2. U.S. Patent No. 5.835.780 

This reference discloses a method for controlling power supply during service 
interruption. Upon detection of service interruption, a power supply unit gives notice to a 
processor to instruct save operations from a memory unit to a storage device, then instructs 
power disconnection to a second power supply, and continues power supply to the memory 
unit and storage device for save operation. However, the reference does not teach that an 
information processing device has a first power supply and a storage device has a second 
power supply, and the storage device transmits power-on and power-off requests to the first 
power supply of the information processing device. 
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3. U.S. Patent No. 6,415387 Bl 

This reference discloses a network computer configured to enter a low-power 
state in response to a low-power event, and further configured to transition from a low-power 
state to a full-power state in response to a wake-up event. The wake-up event may comprise 
a LAN wake-up command issued by a server computer. Thus, the reference discloses wake- 
up signals sent between two computers on a network, but not a storage device that transmits 
power-on and power-off requests to the power supply of an information processing device. 

4. U.S. Patent Publication No. 2004/0068672 Al 

This reference discloses a controller that manages distribution of power to 
storage devices. The controller can cause storage devices to power on and off. However, the 
reference does not teach a storage device that transmits a power-on request for turning on a 
power supply of an information processing device. 

5. U.S. Patent Publication No. 2004/01 1 1596 Al 

This reference relates to a power conservation system that may be used over a 
SAN. Resources may be partitioned for controlling power supplies, and power may be turned 
off to unallocated or unused disk drives. However, the reference does not teach the method 
or system of the present invention in which a storage device transmits a power-on request for 
turning on the power supply of an information processing device. 

6. European Patent Publication No. EP 1302840 A2 

This reference discloses a computer network in which a representative 
computer notifies other computers of the next power-up time whenever a power-down 
request arrives. Each computer has a power supply control device that stores the power-up 
time. When the power-up time arrives, the representative computer is powered up by its own 
power supply control device and instructs each power supply control device of the other 
computers to power up. Thus, the reference discloses sending power-up instructions over a 
network, but does not teach a storage device that transmits a power-on request for turning on 
the power supply of an information processing device. 
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7. U.S. Patent Publication No. 2002/0087899 Al 

This reference discloses an information storage apparatus including an 
uninterruptible power supply (UPS). A sequence of operation from when a power failure 
occurs to when power of the UPS is turned off is automatically accomplished completely 
without human power to thereby guarantee user data. For this purpose, the apparatus 
includes a disk array, a host, and a plurality of UPSs to supply power to the disk array and the 
host. The UPSs monitor a state change of power on a host side by a host ac control line or an 
SCSI unit to sequentially execute processing in an order of processing of host termination, 
processing for cache flush of the disk array, processing of host UPS termination, processing 
of host UPS termination, processing of disk array termination, and processing for termination 
of disk array UPS. Between the UPSs and the host and between the UPSs and the disk array, 
there is provided an interlocking control signal to monitor current states thereof so as to 
control the respective operations. 

8. U.S. Patent No. 6.389.546 

This reference contains the same disclosure as reference #7. 

9. Japanese Patent Publication No. JP 2002-135974 

This reference discloses a way to supply power to plural accessory electronic 
devices by using a small power supply. The electronic device has a main power supply 
which can drive plural accessory devices at the same time, power supply terminals for those 
devices, a control means to supply power to the plural accessory devices through the power 
supply terminals, and an interface to communicate with the outside. To start the above plural 
accessory devices using the main power supply, an instruction is given to shift each start 
timing for those accessory devices through the interface. Receiving the start confirmation 
signals from the accessory devices, or after the time elapses longer than predetermined, the 
main power supply starts to supply power to the next accessory device. Thus, by shifting the 
power supply start timing, the main power supply can be used even if its capacity is small. 
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10. Japanese Patent Publication No. JP 2002-006998 

This reference discloses an electric power supply controller to control exactly 
the supply of power of interdependent enclosures of an information processing unit that 
includes plural connected enclosures regardless of the number and combination of enclosures. 
In an information processing unit that makes up a system by connecting plural enclosures 
including CPU enclosures 1 and 2, and I/O enclosure 1-6, and a HDD enclosure 1-b, the 
supply of power is controlled efficiently for peripheral device enclosures including: an I/O 
enclosure 1-6 that is dependent on power supply condition of CPU enclosure 1 and 2, and a 
HDD enclosure 1-b by installation of a bus 1-5 that connects each enclosure to be connected, 
communication control circuits 1-3, 1-4, 1-9, and 1-e that are workable under the off status of 
power supply (standby status of power supply), the power supply status memory circuits 1-8 
and 1-d that can store the power supply information on the enclosures other than itself 
collected by communication control circuits 1-9 and 1-e, and power control circuits 1-7 and 
1-c. 

(f) In view of this petition, the Examiner is respectfully requested to issue 
a first Office Action at an early date. 

Respectfully submitted, 
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(54) Power supply control in network 

(57) In a computer network, a representative com- 
puter (11) requests performing a power-down process 
to the oth er computers (2 1 , 31 , 41 ) and notifies the other 
computers of a next power-up date and time whenever 
a power-down date and time arrives. Each computer 
has a power supply control device (12, 22, 32, 42) which 
stores the power-up date and time. Each time a power- 



up date and time comes, the representative computer 
(11) is powered up and activated by its own power sup- 
ply control device (12) and normally instructs each pow- 
er supply control device (22, 32, 42) of the other com- 
puters. However, if the representative computer (11) 
cannot be activated for any reason, each power supply 
control device (22, 32, 42) powers up its own computer 
at the stored power-up date and time. 
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Description 

[0001] The present invention relates to a centralized 
management/control method for the power ON/OFF 
schedule of a plurality of computers in a system in which 
the plurality of computers are connected via a network. 
[0002] Conventionally, the power of a computer (such 
as a server in a network) is automatically turned ON/ 
OFF according to a predetermined schedule in an au- 
tomatic power supply control method. This method is 
used to make the computer carry out a series (schedule) 
of operating jobs from power-up to the activation and 
completion of an application, and saves the labor and 
resources required to operate the computer (automatic 
operation). 

[0003] FIG. 1 shows a conventional automatic power 
supply control method. 

[0004] With the configuration shown in FIG. 1, a pow- 
er supply control device 102 is connected to a single 
computer 101. The power supply control device 102 can 
be an exclusive device (standalone device), and can be 
configured to have the function of controlling the power 
supply by, for example, a UPS (uninterruptible power 
supply, also referred to as a standby power supply de- 
vice), etc. 

[0005] The computer 1 01 is provided with power sup- 
ply scheduling software 1 03. When a user optionally op- 
erates an input device (keyboard, mouse, etc.) of the 
computer 101 not shown in the attached drawings, and 
activates the power supply scheduling software 103, a 
settings input screen (not shown in the attached draw- 
ings) of a power supply schedule is displayed. On the 
settings input screen, the user defines (inputs the set- 
tings of) a power supply schedule (power-up date and 
time, shutdown/power-down date and time, etc.) or a 
'wait event' for extending the shutdown. 
[0006] The 'wait event' refers to a state to be reached 
before the computer 101 can safely shut down. For ex- 
ample, an operation job is terminated, a database is 
completed, etc. Therefore, if the 'wait event' has not oc- 
curred by the power-down date and time, then it is nec- 
essary to extend the power-down date and time without 
performing the shutdown process. An example of the 
above mentioned 'wait event' can be an 'end of opera- 
tion job* and an 'end of database' because the computer 
101 is not necessarily operated by a person, but auto- 
matically continues executing jobs according to a pre- 
determined job schedule during its operating time. How- 
ever, it is not limited to these applications. 
[0007] The above mentioned power supply schedule 
can be set for several weeks or months, and for a plu- 
rality of dates and times. 

[0008] After the above mentioned settings are input, 
the power supply schedule software 103 enters a wait 
state until the earliest date and time for shutdown/pow- 
er-down. When this power-down date and time arrives, 
the power supply control device 102 is instructed to in- 
dicate the next power-up date and time and perform a 



shut down process in several minutes according to the 
defined power supply schedule, unless it is necessary 
to extend the power-down date and time until after it is 
confirmed that the 'wait event' has occurred. Further- 

s more, the OS (operating system) of the computer 101 
is instructed to perform a shutdown process. The power- 
down process may be delayed by up to several minutes, 
to prevent the power-down from being performed before 
the completion of the shutdown. 

10 [0009] Thus, the OS of the computer 101 is shut 
down, and then the power-down process is performed 
by the power supply control device 1 02. The power sup- 
ply control device 102 obviously stores the indicated 
next power-up date and time in its internal memory, or 

15 the like. 

[0010] Then, at the next stored power-up date and 
time, the power supply control device 102 performs the 
power-up process such as energizing, etc. Through the 
power-up, the computer 101 can be activated. 

20 [0011] As described above, although there has been 
a conventional management system for an automatic 
power supply schedule of a single computer, there has 
been no management system for an automatic power 
supply schedule of a system involving a plurality of com- 

25 puters. A system involving a plurality of computers re- 
fers to, for example, a client/server system, and specif- 
ically a system in which the plurality of computers per- 
form a formatted job in cooperation with one another ac- 
cording to the schedule of a predetermined job. In this 

30 system, it is desired that the processes of power-up, 
system activation, activation of a job application, stop- 
ping the job application, shutdown, and power-down can 
be automatically operated by calendar control. In addi- 
tion, for example, there are some multiserver systems 

35 for allowing large amounts of access at several sites on 
the Internet. In such a multiserver system, an automatic 
power supply schedule management system is needed 
to perform the power-down process when a power sup- 
ply ON/OFF scheduling process is performed on each 

40 server each week (for example, to stop the operation on 
Sundays, etc.), during the periodic maintenance, at the 
beginning and the end of a year, etc. 
[001 2] The following methods 1 and 2 have been con- 
ceived for automatic power supply scheduling of a sys- 

45 tern involving a plurality of computers. 

(Method 1) 

[0013] The management system for an automatic 
50 power supply schedule of a single computer is applied 
as is. That is, each computer is provided with its own 
power supply control device 102 and the power supply 
schedule software 103 for individual management of the 
power supply schedule. 

55 

(Method 2) 

[001 4] This method is described below by referring to 



3 



EP 1 302 840 A2 



4 



FIG. 2. 

[0015] In FIG. 2, a plurality of computers 111, 121, 
1 31 , and 1 41 are provided with power supply control de- 
vices 112, 122, 132, and 142. They are connected to a 
network (not shown) and can communicate with one an- 
other. 

[001 6] One of the plurality of computers 1 1 1 to 1 41 is 
chosen as a representative computer, and the repre- 
sentative computer collectively manages/controls the 
power supply ON/OFF scheduling of ail the computers 
including itself. In the example shown in FIG. 2, the com- 
puter 111 is the representative computer. 
[0017] The representative computer 111 comprises a 
power supply scheduling unit 111a which collectively 
manages/controls the power ON/OFF scheduling (to be 
defined by a manager, etc.) for all the computers. That 
is, the power supply scheduling unit 111a requests the 
other computers 121 through 141 to perform the power- 
down process each time a defined power-down date 
and time is received according to a predetermined 
schedule. Correspondingly, each of the computers 121 , 
131, and 141 instructs its power supply control device 
122, 132, or 142 to perform the power-down process 
and power itself down. Then, the power supply sched- 
uling unit 111a notifies its own power supply control de- 
vice 112 of the next power-up date and time, instructs it 
to enter (store) that date and time, performs the power- 
down process, and powers itself down. 
[0018] When an entered power-up date and time 
comes, the power supply control device 112 powers up 
the computer 111. Thus, when the computer 1 1 1 is ac- 
tivated, the power supply scheduling unit 111a instructs 
the power supply control devices 122, 132, and 142 of 
the other computers to perform the power-up process. 
Thus, each of the computers 121, 131, and 141 is pow- 
ered up. 

[0019] There have been the following problems (a) 
through (c) with the above mentioned method 1 . 

(a) Since a power supply schedule has to be de- 
fined/managed in each computer, the setting/ 
amending operations for the power supply schedule 
increase, thereby inviting human error. Especially 
when the power-up/power-down timings of comput- 
ers are related to one another (when it is necessary 
to perform the power-up/down processes in a spe- 
cific order, for example, when it is necessary to first 
activate a printer server among a plurality of servers 
on startup), different power-up times need to be set, 
and it is not sufficient to generate a single power 
supply schedule and copy it for all computers. 

(b) Typically, the clock function built in to each com- 
puter and power supply control device is imprecise 
and invites errors. That is, unless the clock built in 
to each computer and supply control device sub- 
stantially match each other, there can be inconsist- 
ency regarding activation/disconnection. For exam- 
ple, assume that there are computers A and B, the 



computer B is to be activated after the computer A, 
and the startup time of the computer A is 6:30 and 
the startup time of the computer B is 6:32. If the 
clock of the computer B is 3 minutes fast, then the 
5 computer B is first activated, thereby disordering 

the activation sequence. 

(c) The S/vait event' for extension of the shutdown 
process is intended only for the local device, but not 
for other devices. Therefore, for example, among 
10 the systems working in cooperation with one anoth- 
er, even if the shutdown of one computer is extend- 
ed, if the resources of another computer are to be 
used, there is the possibility of an error due to shut- 
down of the other computer. 

15 

[0020] On the other hand, there is a similar problem 
to above-mentioned problem (c) with the above men- 
tioned method 2. 

[0021] Furthermore, in the method 2, when the com- 
20 puter 111 fails to be activated for any reason, there is 
the risk that the other computers also cannot be activat- 
ed. 

[0022] The present invention aims at providing a sup- 
ply control method for a plurality of information process- 
es ing devices, for use with a configuration in which the au- 
tomatic power supply ON/OFF schedules of a plurality 
of computers are collectively managed/controlled by a 
representative computer, capable of activating comput- 
ers even if the representative computer becomes faulty, 
30 and performing startup/power-down process in a spe- 
cific order despite possible errors, etc. in the clock. 
[0023] In the supply control methods for a plurality of 
information processing devices according to the present 
invention, the first method is a power supply control 
35 method for use in a system in which a power supply con- 
trol device is provided for each of the information 
processing devices connected to a network. An arbitrary 
one of the plurality of information processing devices in- 
structs each power supply control device of the other 
40 information processing devices to perform a power-up 
process each time it is activated according to a prede- 
termined power-up/down schedule of itself and the other 
information processing devices, notifies the other infor- 
mation processing devices of the next power-up date 
45 and time together with a power-down instruction each 
time a power-down date and time comes, and allows 
each power supply control device to enter (store) the 
next power-up date and time. When the power supply 
control device of each other information processing de- 
50 vice receives the power-up instruction or the entered 
power-up date and time comes, it performs the power- 
up process. 

[0024] The second method is likewise for use in a sys- 
tem in which a power supply control device is provided 
55 for each of the information processing devices connect- 
ed to a network. An arbitrary one of the plurality of infor- 
mation processing devices instructs each power supply 
control device of the other information processing de- 
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vices to perform a power-up process each time it is ac- 
tivated according to a predetermined power-up/down 
schedule of itself and the other information processing 
devices, notifies each power supply control device of the 
other information processing devices of the next power- 
up date and time and has it enter the date and time each 
time a power-down date and time comes, and issues a 
power-down instruction to each information processing 
device. When the power supply control device of each 
other information processing device receives the power- 
up instruction or the entered power-up date and time 
comes, it performs the power-up process. 
[0025] In the above mentionedf irst or second method, 
preferably, the power supply control device of each oth- 
er information processing device enters the next power- 
up date and time in the power-down process so that the 
other information processing devices can be activated 
even when a power-up instruction is not issued because 
an abnormal condition, for example, in which any infor- 
mation processing device cannot be activated for any 
reason, occurs when the next power-up date and time 
comes. 

[0026] Furthermore, for example, the next power-up 
date and time given to each power supply control device 
of the other information processing devices can be the 
date and time obtained by any information processing 
device or each information processing device adding 
any margin to the power-up date and time in the power- 
up/down schedule set in advance. 
[0027] Thus, for example, if the clock of each power 
supply control device of the other information process- 
ing devices is a little fast (or slow), the power-up process 
can be performed when there is no power-up instruction 
even after, for example, about ten minutes have passed 
from the original power-up date and time. Thus, when 
the representative information processing device is nor- 
mally activated, the problem that the system is activated 
earlier than a scheduled date and time and the defined 
activation order cannot be guaranteed, can be avoided. 
[0028] Reference is made, by way of example only, to 
the accompanying drawings in which: 

FIG. 1 shows the conventional automatic supply 
control method; 

FIG. 2 shows a conventional example of the system 
for performing an automatic power supply schedule 
for a plurality of computers; 

FIG. 3 is a general view of the system for performing 
an automatic power supply schedule of a plurality 
of computers; 

FIG. 4A shows the definition of an automatic power 
supply schedule; 

FIG. 4B shows an example of a supply control target 
computer-defined file; 

FIG. 5 shows an example of a schedule definition 
setting screen; 

FIG. 6 shows an example of a setting screen used 
by a user defining the name of a computer to be 



controlled in synchronization; 

FIG. 7 is a flowchart for explanation of an example 

of a power-down process; 

FIG. 8 is a flowchart for explanation of a normal 
5 power-up process; 

FIG. 9 is a flowchart for explanation of an abnormal 
power-up process; 

FIG. 1 0 shows a general view of the flow of a power- 
up/down process based on the definition sample 

10 shown in FIG. 4A; 

FIG. 11 is a flowchart for explanation of another ex- 
ample of the power-down process; 
FIG. 12 shows an example of the hardware config- 
uration of a computer; and 

15 FIG. 13 shows an example of a storage medium. 

[0029] The embodiments of the present invention are 
described below by referring to the attached drawings. 
[0030] FIG. 3 is a general view of a system for per- 

20 forming an automatic power supply schedule of a plu- 
rality of computers embodying the present invention. 
FIG. 3 shows a system in which computers 11 , 21 , 31 , 
and 41 are connected to a network (LAN, etc.) not 
shown in the attached drawings. Each of power supply 

25 control devices 12, 22, 32, and 42 is also connected to 
the network. The communications between computers, 
or between the computer 1 1 and each of the supply con- 
trol devices 22, 32, and 42, through the network are per- 
formed through, for example, an Ethernet protocol. 

30 [0031] First, any one of the plurality of computers 11 
through 41 is chosen to be a representative computer, 
and the representative computer is allowed to collective- 
ly manage/control the automatic power ON/OFF sched- 
ule of its own and other computers. In FIG. 3, the corn- 

35 puter 11 is the representative computer. 

[0032] The computer 11 comprises a power supply 
schedule management/control unit 11a, and collectively 
manages/controls its own power supply schedule (date 
and time on which the power is turned ON/OFF) as well 

40 as that of the other computers 21 , 31 , and 41 . 

[0033] The power supply schedule management/con- 
trol unit 11a requests the other computers 21, 31, and 

41 to power down each time the power-down date and 
time comes according to a predetermined power supply 

45 schedule. At this time, the next power-up date and time 
is notified. Upon receipt of the notification, power supply 
management units 21a, 31a, and 41a of each of the 
computers 21,31, and 41 have their own supply control 
devices 22, 32, and 42 enter the power-up dates and 

50 times, and instruct them to perform the power-down 
process. Thus, the supply control devices 22, 32, and 

42 power down the computers 21,31, and 41 respec- 
tively. In addition, the power supply schedule manage- 
ment/control unit 1 1 a of the computer 1 1 has the supply 

55 control device 1 2 enter the power-up date and time, and 
instructs it to perform the power-down process. Thus, 
the supply control device 1 2 powers down the computer 
11. 
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[0034] The power-up date and time entered by the 
supply control device 12 is set such that the supply con- 
trol device 12 can be powered up a little earlier than the 
other supply control devices 22, 32, and 42. Thus, the 
power-up date and time entered in the supply control 
device 1 2 comes first, and the supply control device 12 
powers up the computer 11. Once the computer 11 is 
activated, the power supply schedule management/ 
control unit 1 1 a then requests each of the supply control 
devices 22, 32, and 42 to perform the power-up process. 
Thus, the supply control devices 22, 32, and 42 power 
up the computers 21,31, and 41 respectively. 
[0035] If the computer 1 1 cannot be activated for any 
reason, then the supply control devices 22, 32, and 42 
power up the computers 21 , 31 , and 41 respectively 
when the entered power-up date and time is reached 
during the power-down state. 

[0036] Thus, in the automatic power supply schedul- 
ing method according to the present invention, the risk 
that the other computers 21 , 31 , and 41 cannot be pow- 
ered up can be avoided even if the representative com- 
puter 11 cannot be activated. For example, in a system 
in which a formatted job process is performed by a plu- 
rality of computers, if one computer cannot be activated, 
another computer can replace that computer, thereby 
preventing trouble. 

[0037] In the above explanation, the representative 
computer 11 starts the power-down process as soon as 
the power-down date and time comes, but the power- 
down process can be delayed until an 'event' predeter- 
mined for all computers including the computer 11 has 
occurred even after the power-down date and time has 
arrived (such that the shutdown can be extended) Fur- 
thermore, each computer can be set to be powered 
down or up at predetermined time intervals. The details 
are described later. 

[0038] FIG. 4 shows the definition of the automatic 
power supply schedule. 

[0039] A schedule definition 50 shown in FIG. 4 com- 
prises a startup/power-down time 51 , a computer name 
52 to be controlled in synchronization, and an event 
name 53 awaiting the shutdown. 
[0040] Although the same startup/power-down time 
51 is defined every day in this example (startup at 6:00 
and power-down at 20:00), the settings are not limited 
to these values. For example, it can be newly set every 
week as on a schedule definition setting screen 60 
shown in FIG. 5, and can be configured, and also can 
be newly set every day. 

[0041] In the example shown on the schedule defini- 
tion setting screen 60 in FIG. 5, an operation time setting 
area 61, an 'operation' button 62, an 'OFF button 63, a 
"reboot* button 64, etc. can be displayed. For example, 
when a user, etc. specifies a desired operation time pe- 
riod, he or she specifies a desired time period in the op- 
eration time setting area 61 after specifying the 'opera- 
tion' button 62. Similarly, a shutdown time period and a 
reboot time can be specified by operating the 'OFF' but- 



ton 63 and the ' reboot button 64 respectively. In the ex- 
ample shown in FIG. 5, the system is activated at 6:00 
and powered down at 20:00 on Monday, Tuesday, and 
Thursday every week. For example, on Saturday, the 
5 system is set to be activated at 6:00, suspended at 1 2: 
00, then activated again at 16:00, and powered down at 
20:00. 

[0042] Each computer name 52 to be controlled in 
synchronization is formed by a computer name 52a 

10 (which can be an identifier such as an ID, etc.), a startup 
interval 52b, a power-down interval 52c, and an IP ad- 
dress 52d of the supply control device in this example. 
[0043] The computer names 52a are linked with one 
another (including the computer 11). For example, the 

is name, the Identifier, etc. of a computer for performing a 
formatted job process, etc. are defined. Thus, it is de- 
sired that a plurality of computers linked with one anoth- 
er are also linked in the power ON/OFF control. In the 
present embodiment, the computers 21 , 31 , and 41 are 

20 entered as the computers which are linked in control, 
and are collectively managed/controlled in the power 
ON/OFF process by the computer 11 (the computers 
can be hereinafter referred to as a 'target computer*). 
[0044] The startup interval 52b is defined when the 

25 computers 21,31, and 41 are to be activated in order at 
arbitrary time intervals. The power-down interval 52c is 
similarly defined. Therefore, they are not necessarily de- 
fined. 

[0045] The computers are activated in order from top 
30 to bottom. In the example shown in FIG. 4A, after the 
computer 1 1 is activated, the computers 21,31, and 41 
are activated in this order. On the other hand, they are 
powered down in order from the computers 41,31, and 
21. 

35 [0046] The startup interval 52b - '3 minutes' for the 
computer 21 means that the computer 31 is activated 3 
minutes after the computer 21 is activated. Similarly, the 
computer 41 is set to be activated two minutes after the 
computer 31 is activated. Since no computer is activated 

40 after the computer 41 , the startup interval 52b is not set 
for the computer 41 . 

[0047] As for the power-down intervals, the computer 
31 (also the computer 21 in this example) is set to be 
powered down one minute after the computer 41 is pow- 

45 ered down. Intervals are not necessarily set among the 
computers for the start up/power- down process. If they 
are not set, '0 minute' is set as shown in FIG. 4A. 
[0048] FIG. 4A shows only an example. For example, 
the startup interval 52b = '3 minutes' for the computer 

50 21 means that the computer 21 is activated 3 minutes 
after the computer 1 1 is activated (in this case, the star- 
tup interval 52b for the computer 41 is also to be set). 
[0049] In addition, the IP address assigned to each 
supply control device is defined to the IP address 52d 

55 of the supply control device. Normally, although the IP 
address of each of the computers 11 through 41 is en- 
tered (since it is a matter of fact, it is not specifically 
shown or described), the IP address of the supply con- 
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trol device itself is not entered. Therefore, it is defined 
below. 

[0050] The representative computer 11 can issue a 
power-up instruction, a power-down instruction, etc. di- 
rectly to each supply control device using the IP address 
52d of the supply control device. 
[0051 ] The set contents are stored in a supply control 
target computer definition file 54 as shown in FIG. 4B. 
In FIG. 4B, for example, 'COMPUTERS' is an example 
of an actual computer name (or identifier) of the compu- 
ter 21. In addition, although not shown in the attached 
drawings, a definition file for correspondence between 
the IP address of each computer and the computer 
name is also stored. 

[0052] FIG. 6 shows an example of a setting screen 
for allowing a user to define the computer names 52 to 
be controlled in synchronization. 

[0053] On a setting screen 70, the user first specifies, 
for example, an 'add' button 72, a 'change' button 73, 
etc. and then sets/inputs the name of the host to be pow- 
er-controlled, the startup interval, the power-down inter- 
val, the IP address 52d of the UPS (supply control de- 
vice), etc. in a setting input area 71 . The unit of the val- 
ues of the startup interval and the power-down interval 
is 'second'. 

[0054] In FIG. 4, a condition name (In the example 
shown in FIG. 4, the end of the database, the end of the 
operation job, and other information such as waiting for 
the output of the printer, etc.) indicating that it is time to 
enter a power-down state is entered for each computer 
in an event name 53 which is waiting for shutdown. Al- 
though not shown in the attached drawings or described 
in detail, a 'waiting event name' of the user's computer 
(representative computer) is also entered as in the con- 
ventional technology. 

[0055] Thus, according to the present embodiment, 
by entering the 'waiting event name' of not only the rep- 
resentative computer but also other computers to be 
power ON/OFF controlled in synchronization, the shut- 
down process is not performed until a *waiting event' oc- 
curs in all computers (until it is time to enter a shutdown 
state) although the power-down date and time has 
come. That is, a 'wait event' refers to also a power-down 
permission condition. 

[0056] FIG. 7 is a flowchart for explanation of an ex- 
ample of a power-down process in the system shown in 
FIG. 3. 

[0057] FIG. 7 shows only one computer 21 (and its 
supply control device 22) as another computer which is 
managed/instructed by the representative computer 1 1 
for its power supply schedule. However, similar process- 
es are performed on other computers 31 and 41, and 
the same applies to Figs. 8 to Fig. 11 . 
[0058] In FIG. 7, when a predetermined event (the 
event name 53 waiting for shutdown) occurs during its 
operation, the computer 21 (likewise computers 31 and 
41) notifies the representative computer 11 of this (step 
S31). 



[0059] Although not shown in FIG. 7, upon receipt of 
the notification, the computer 11 temporarily records 
that the event has occurred in the computer 21 . 
[0060] The computer 1 1 normally performs its own job 

5 process, etc. until a predetermined power-down time 
comes (NO in step S11), and temporarily stores it each 
time another computer notifies the computer 11 of the 
occurrence of an event (or when an event occurs in the 
computer 11). At the power-down time, the computer 11 

io determines whether or not events have occurred (been 
completed) in all computers. If not (NO instep S11), the 
computer 1 1 waits until the events have been completed 
(extends the shutdown). 

[0061] If the power-down time has come, and the 
15 events have been completed in all computers (YES in 
step S11), then the power-down process described be- 
low is performed. 

[0062] The processes are not limited to the above 
mentioned example. For example, the power-down 
20 process can be started at the power-down time without 
considering the completion of an event. If a new process 
occurs after receipt of the notification of the occurrence 
of an event in another computer, then a notification of 
the deletion of the occurrence of the event is issued, and 
25 a notification of the occurrence of the event is issued 
again upon completion of the new process. Otherwise, 
if the power-down time has come, not when another 
computer issues an event occurrence notification by it- 
self, then the computer 11 can issue an inquiry to an- 
sa other computer. 

[0063] First, the computer 1 1 refers to a startup/pow- 
er-down time 51 and a computer name 52 to be control- 
led in synchronization in the above mentioned schedule 
definition 50. and obtains the next power-up time of each 
35 computer for managing a power supply schedule (step 
S12). In the example shown in FIG. 4A, the power-up 
time is 6:00 for the computers 11 and 21 , 6:03 for the 
computer 31 , and 6:05 for the computer 41 . 
[0064] Then, the processes in steps S14 to S16 are 
40 performed on all computers to be managed for power 
supply schedules (step S13) . 

[0065] That is, an appropriate margin (predetermined 
by an operator, etc., or optionally determined by a com- 
puter, and assumed to be 1 0 minutes in the present em- 

45 bodiment) is allowed for the next power-up time ob- 
tained in step S1 2 for a target computer (step S1 4). That 
is, the next power-up time is given in step S15 for use 
in case the computer 1 1 cannot be activated. For exam- 
ple, when the supply control device 32 of the computer 

so 31 enters '6:03' as the next power-up time, the supply 
control device 32 can activate the computer 31 before 
the computer 11 instructs it to perform the power-up 
process for any reason (for example, the clock is a little 
fast) although the computer 11 is normally activated. To 

55 avoid such an error (the power-up process cannot be 
performed in the defined order), an appropriate margin 
is allowed. 

[0066] The processes in steps S1 4 and S33 need not 
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be simultaneously performed. That is, the process of al- 
lowing a margin for the next power-up time can be per- 
formed by the representative computer 1 1 or each of the 
computers 21,31, and 41 whichever can be predeter- 
mined before a program is generated. 5 
[0067] In addition, the processes in steps S14 and 
S33 are not necessarily required. For example, if a value 
of a predetermined power-up/down interval includes an 
allowed margin, they are not required (however, in this 
case, a user, etc. has to perform a setting operation with 10 
the margin taken into account). 
[0068) Then, the computer 11 requests a target com- 
puter to perform a power-down process via the network, 
and notifies the target computer of the next power-up 
time (if the computer 11 adds a margin, then the value *5 
contains the margin)(for example, in the parameter 
form). 

[0069] After the time interval defined according to the 
power-down interval 52c (step S16), the processes in 
steps S14 through S1 6 are performed if another target 20 
computer exists. 

[0070] The processes in steps S14 through S16 are 
explained below by referring to the example shown in 
FIG. 4A. As described above, the power-down process 
is performed by following the power-up process steps 25 
in reverse. Therefore, the computer 41 is processed 
first. Since the power-up time of the computer 41 is 6: 
05, if a margin(10 minutes) is added in step S14, the 
power-up time notified for the computer 41 in step S15 
is 6:1 5, which is given to the computer 41 that is request- 
ed to perform the power-down process. Then, after one 
minute, the process is started on the computer 31 . 
[0071] When the processes on all target computers 
are completed (NO in step S13), the computer 11 noti- 
fies its supply control device 12 of the power-up time, 
and instructs it to perform the power-down process (step 

517) , thereby performing the shutdown process (step 

518) . 

[0072] The supply control device 12 stores the re- 
ceived next power-up time in an internal memory (not 
shown) (step S1 9). Then, after a period (several min- 
utes) predetermined such that the power cannot be 
turned off before the shutdown is completed (step S20), 
the computer 11 is turned off (step S21). 
[0073] Alternatively, upon receipt of the next power- 
up time notification and the power-down instruction in 
step S15 (step S32), each of the computers 21 , 31 , and 
41 performs the process of allowing a margin at (adding 
a few minutes to) a received next power-up time. If this 
is done, there is no need for the representative computer 
to perform the process in step S14 (step S33). 
[0074] Then, the next power-up time assigned a mar- 
gin in step S14 or S33 is given to the power supply con- 
troller (the supply control device 22 in the example 
shown in FIG. 7) of the computer, and the power-down 
instruction is issued (step S34). Then, the shutdown 
process is performed (step S35). 

[0075] The supply control device 22 stores the re- 



ceived next power-up time in the memory, etc. (step 
S36). Then, after a predetermined period (several min- 
utes) to ensure that the power is not lost before the shut- 
down is completed (step S37), the power-down process 
is performed on the computer 21 (step S38). Similar 
processes are performed by the other supply control de- 
vices 32 and 42. 

[0076] When the processes are performed according 
to the defined example shown in FIG. 4A, the power is 
sequentially turned off in order from the computer 41 , 
then 31 , 21 and finally to the computer 1 1 . 
[0077] The process associated with the power-up 
process performed when the next power-up date and 
time comes after the above mentioned power-down 
process is performed, and the power is turned off for 
each of the computers 1 1 through 41 , is described below 
by referring to FIGS. 8 and 9. FIG. 8 is a flowchart for 
explanation of the power-up process in the normal op- 
eration. FIG. 9 is a flowchart for explanation of the pow- 
er-up process in an abnormal condition (fault in repre- 
sentative computer 11). 

[0078] First, the power-up process in the normal op- 
eration is described by referring to FIG. 8. 
[0079] First, the supply control device 12 of the rep- 
resentative computer 11 starts turning on the computer 
11 at the entered power-up date and time (step S41). 
[0080] Once the computer 1 1 is activated (step S42), 
the power supply schedule management/control unit 
11a reads the supply control target computer definition 
file 54, for example, shown in FIG. 4B (step S43), and 
sequentially issues a power-up instruction to the supply 
control devices for each of the supply control target com- 
puters defined in the definition file 54 (step S45). If the 
startup interval is set, the process on the next supply 
control target computer is started after the startup inter- 
val (step S46). If there is no more power-up target (NO 
in step S44), then the process terminates. The destina- 
tion of the instruction in step S45 can be obtained by 
referring to the IP address of the supply control device 
of the supply control target computer definition file 54. 
[0081] Upon receipt of the power-up instruction by 
step S45, each of the supply control target computers 
of the supply control devices 22, 32, and 42 starts turn- 
ing on its own computer (step S47). Thus, each of the 
computers 21, 31 , and 41 is activated (possibly at the 
startup interval) (step S48) . 

[0082] Next, the power-up process performed when 
an abnormal condition occurs is described below by re- 
ferring to FIG. 9. 

[0083] When the entered power-up date and time 
comes, the supply control device 12 of the representa- 
tive computer 11 first starts turning on the computer 11 
(step S41). 

[0084] Assume that the computer 11 cannot be acti- 
vated for some reason although the computer 21 etc. 
can be normally activated. In this case, it is obvious that 
the processes in steps S43 through S46 are not per- 
formed (as indicated by the big x mark shown in FIG. 9). 
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Therefore, time passes without any power-up instruc- 
tion to each of the supply control devices 22, 32, and 
42. Then, if each of the supply control devices 22, 32, 
and 42 determines that the power-up date and time en- 
tered in step S36 has come, then its own computer is 
turned on (step S49). Thus, each of the computers 21 , 
31 , and 41 can be activated even though the computer 
11 is in an abnormal condition and the activation is re- 
alized a little after the original power-up time (delayed 
by the margin added in step S14 or S33) (step S48). 
[0085] FIG. 10 is a general view of the above men- 
tioned process flow of the case in which the definition 
shown in FIG. 4A is set. 

[0086] In FIG. 1 0, the definition of the schedule in the 
computer 11 is shown in FIG. 4A as described above. 
The supply control device 12 powers up the computer 
1 1 at the power-up date and time (6:00) notified and en- 
tered during power-down. Thus, the computer 11 acti- 
vates the OS, and requests the supply control device 22 
to perform the power-up process based on the definition 
shown in FIG. 4A. At this request, the supply control de- 
vice 22 powers up the computer 21 . 
[0087] After the defined startup interval = 3 minutes, 
the computer 11 requests the supply control device 32 
to perform the power-up process. Furthermore, after an- 
other startup interval = 2 minutes, it requests the supply 
control device 42 to perform the power-up process. Up- 
on these requests, the supply control devices 32 and 42 
power up the computers 31 and 41 respectively. 
[0088] After the activation, the computers 1 1 through 
41 perform their respective processes. When the *wait 
event for shutdown' is completed, they notify the com- 
puter 1 1 of the completion. In the example shown in FIG. 
10, the computer 21 notifies the computer 1 1 of the end 
of (completion of processing of) the database. 
[0089] The computer 11 starts the power-down proc- 
ess when the next power-down date and time comes 
and all computers notify the computer 11 that the 'wait 
event for shutdown' has been completed. 
[0090] In this case, the process of assigning a margin 
is performed by each of the computers 21 , 31 , and 41 
(that is, the process in step S14 shown in FIG. 7 is not 
performed, but the process in step S33 is performed). 
[0091] According to the definition shown in FIG. 4A, 
the computer 11 first requests the computer 41 to per- 
form the power-down process, and notifies the compu- 
ter 41 of the next power-up date and time (6:05). The 
computer 41 notifies the supply control device 42 of the 
next power-up date and time (6:15) obtained by adding 
a predetermined margin (10 minutes) to the power-up 
date and time (6:05), and simultaneously instructs it to 
perform the power-down process. After the defined star- 
tup interval = 1 minute, the computer 11 requests the 
computers 31 and 21 to perform the power-down proc- 
ess. The next power-up date and time given then is 6: 
03 for the computer 31 , and 6:00 for the computer 21 . 
[0092] The computer 31 notifies the supply control de- 
vice 32 of the next power-up date and time (6:13) ob- 



tained by adding a predetermined margin (10 minutes) 
to the power-up date and time (6:03), and simultaneous- 
ly instructs it to perform the power-down process. 
[0093] The computer 21 notifies the supply control de- 

5 vice 22 of the next power-up date and time (6:10) ob- 
tained by adding a predetermined margin (10 minutes) 
to the power-up date and time (6:00), and simultaneous- 
ly instructs it to perform the power-down process. 
[0094] Normally, the supply control device 22 acti- 

10 vates the computer 21 at a request from the computer 
11 sometime after the computer 11 is powered up at 6: 
00 (after a period required for the startup process of the 
computer 11). If 6:10 comes without receipt of any re- 
quest, the computer 21 is activated. 

15 [0095] FIG. 11 is aflowchart for explanation of another 
example of the power-down process in the system 
shown in FIG. 3. 

[0096] In FIG. 11, the processes similar to those 
shown in FIG. 7 are assigned the same step numbers. 

20 The processes in steps S31 and S11 shown in FIG. 7 
are omitted in FIG. 11, but are also performed in FIG. 
1 1 . As in the above mentioned processes, the computer 
whose power supply schedule is to be controlled is the 
computer 21 and the supply control device 22 for exam- 

25 pie. 

[0097] In FIG. 11, the explanation of steps S12 and 
S13 are omitted. 

[0098] If there is a target of power-down (YES in step 
S13), the next power-up time obtained in step S12 for 

30 the target computer 21 is assigned a small margin (10 
minutes in this example) (step S51 ). This process is the 
same as the process in step S14, but is not assigned 
the same step numbers because, in this example, the 
process in step S33 is omitted. 

35 [0099] Next, the supply control device 22 of the target 
computer 21 is notified of, and sets, the next power-up 
date and time obtained by adding the margin in step S51 
(step S52). 

[0100] Then, a power-down instruction is issued to the 
40 target computer 21 (step S53). Upon receipt of the pow- 
er-down instruction (step S55), the computer 21 in- 
structs the supply control device 22 to perform the pow- 
er-down process (step S56), and performs shutdown 
(step S35), 

45 [0101] On the other hand, upon receipt of the notifi- 
cation in step S52, the supply control device 22 enters 
the next power-up date and time, and enters the standby 
state. Then, upon receipt of the power-down instruction 
in step S56, and after a time (several minutes) prede- 

50 termined such that the power-down process cannot be 
performed before the completion of shutdown (step 
S37), the supply control device 22 powers down the 
computer 21 (step S38). 

[0102] Thus, in the present embodiment, the repre- 
55 sentative computer 11 instructs the supply control de- 
vice of a control target computer to set the next power- 
up date and time. Thus, the function of the power supply 
management units 21 a, 31 a, and 41 a of the computers 
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21 , 31 , and 41 respectively can be the function of only 
performing the shutdown process after instructing its 
own supply control device to perform the power-down 
process, thereby simplifying the function of the power 
supply schedule in the computers other than the repre- 
sentative computer. 

[0103] FIG. 12 shows an example of the hardware 
configuration of a computer. 

[0104] A computer 80 shown in FIG. 1 2 comprises a 
CPU 81, memory 82, an input device 83, a display de- 
vice 84, a storage device 85, a medium drive device 86, 
a network connection device 87, etc. These compo- 
nents are interconnected through a bus 88. The config- 
uration shown in FIG. 12 is an example, and the present 
invention is not limited to this configuration. 
[0105] The CPU 81 is a central processing unit for 
controlling the entire computer 80. 
[0106] The memory 82 can be RAM, etc. for tempo- 
rarily storing a program or data stored in the storage de- 
vice 85 (or a portable storage medium 89) when the pro- 
gram is executed and data is updated, etc. The CPU 81 
performs the above mentioned processes using the pro- 
gram/data read to the memory 82. 
[01 07] The input device 83 can be, for example, a key- 
board, a mouse, etc., and has the configuration with 
which the user can input data on the setting screen, etc. 
as shown in FIGS. 5 and 6. 

[0108] The display device 84 can be, for example, a 
display, etc., and displays the setting screen, etc. as 
shown in FIGS. 5 and 6. 

[0109] The storage device 85 can be, for example, a 
magnetic disk device, an optical disk device, a magneto- 
optic disk device, etc. and stores a program, data, etc. 
for realizing the supply control method for the above 
mentioned plurality of information processing devices. 
[0110] The medium drive device 86 reads the pro- 
gram/data, etc. stored in the portable storage medium 
89. The portable storage medium 89 can be, for exam- 
ple, an FD (floppy disk), CD-ROM, a DVD, a magneto- 
optical disk, etc. 

[0111] The network connection device 87 is connect- 
ed to a network, and has the configuration for transmis- 
sion/reception (notification, etc. of the above mentioned 
power-up date and time) of data to and from other com- 
puters. Furthermore, data can be transmitted/received 
to and from external information processing devices 
through an external network(intemet, etc.). 
[01 1 2] FIG. 1 3 shows an example of a storage medi- 
um. 

[0113] As shown in FIG. 13, the above mentioned pro- 
gram/data stored in the portable storage medium 89 can 
be loaded into the information processing device, stored 
in the memory 82, and is executed. The above men- 
tioned program/data can be ones stored in and down- 
loaded from a storage device 92 of a device 91 of an 
external information provider. 

[0114] In addition, the present invention can be con- 
figured as the above mentioned program itself. The 



present invention also can be configured as a transmis- 
sion signal of the above mentioned program/data, etc. 
for transmission through a network. 
[0115] As described above in detail, according to the 

5 supply control method for a plurality of information 
processing devices and the computer system using the 
method, and with the configuration in which a represent- 
ative computer collectively manages/controls the auto- 
matic power ON/OFF schedule of the plurality of com- 

10 puters, computers can be successfully activated even if 
a representative computer is in an abnormal condition. 
Furthermore, even if the clock is fast or slow, the other 
computers can be powered up/down in a specified or- 
der. 

15 [0116] In addition, the power-down process can be 
performed when it is time to perform the power-down 
process on ail computers, and an occurrence in which 
the power-down process is performed during the oper- 
ation can be avoided. If the startup/power-down times 
20 of each computer are related to one another, the basic 
startup/power-down times can be set, and the startup 
interval/power-down interval can be set. That is, it is not 
necessary to set or amend the startup/power-down 
times of each computer in the setting or amending proe- 
ms ess. 

[0117] Thus, according to the present invention, there 
is provided a computer network, a representative com- 
puter requests performing a power-down process to the 
other computers and notifies the other computers of a 

30 next power-up date and time whenever a power-down 
date and time arrives. Each computer has a power sup- 
ply control device which stores the power-up date and 
time. Each time a power-up date and time comes, the 
representative computer is powered up and activated 

35 by its own power supply control device and normally in- 
structs each power supply control device of the other 
computers. However, if the representative computer 
cannot be activated for any reason, each power supply 
control device powers up its own computer at the stored 

40 power-up date and time. 



Claims 

45 1 . A power supply control method in a system in which 
a power supply control device is provided for each 
of a plurality of information processing devices con- 
nected to a network, comprising: 

50 an arbitrary information processing device (11 ) 

of the plurality of information processing devic- 
es (11-41) issuing, according to a predeter- 
mined power-up/down schedule of said arbi- 
trary information processing device (11) and 

55 the other information processing devices 

(21-41), a power-up instruction to each power 
supply control device (22-42) of the other infor- 
mation processing devices (21-41) upon each 
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activation; 

instructing each of the information processing 
devices (21 -41 ) to perform a power-down proc- 
ess, notifying the information processing devic- 
es of a next power-up date and time, and having 
each power supply control device (22-42) enter 
a next power-up date and time each time a pow- 
er-down date and time comes; and 
each power supply control device (22-42) of 
said other information processing devices 
(21-41) performing a power-up process upon 
receipt of the power-up instruction or when the 
entered power- up date and time comes. 

2. A power supply control method in a system in which 
a power supply control device Is provided for each 
of a plurality of information processing devices con- 
nected to a network, comprising: 

an arbitrary information processing device (11) 
of the plurality of information processing devic- 
es (11-41) issuing, according to a predeter- 
mined power-up/down schedule of said arbi- 
trary information processing device (11) and 
the other information processing devices 
(21-41), a power-up instruction to each power 
supply control device (22-42) of the other infor- 
mation processing devices (21-41) upon each 
activation; 

notifying each power supply control device 
(22-42) of the other information processing de- 
vices (21 -41 ) of a next power-up date and time, 
having each power supply control device 
(22-42) enter the next power-up date and time, 
and issuing a power-down instruction to each 
of the other information processing devices 
(21 -41 ) each time a power-down date and time 
comes; and 

each power supply control device (22-42) of 
said other information processing devices 
(21-41) performing a power-up process upon 
receipt of the power-up instruction or when the 
entered power-up date and time comes. 

3. The power supply control method according to 
claim 1 or 2, wherein 

said power-up date and time given to each of 
said power supply control devices (22-42) of said 
other information processing devices (21-41) is ob- 
tained by said arbitrary information processing de- 
vice (1 1 ) or each of said other information process- 
ing devices (21-41) adding an arbitrary margin to a 
power-up date and time in said predetermined pow- 
er-up/down schedule. 

4. The power supply control method according to 
claim 1 , 2, or3, wherein when the power-down date 
and time comes, said arbitrary information process- 



ing device (11) delays giving the power-down in- 
struction and the next power-up date and time until 
a power-down permission condition entered in ad- 
vance of a current and other information processing 
5 devices (21-41) is satisfied. 

5. The power supply control method according to 
claim 1 , 2, 3, or 4, wherein 

said power-up instruction or power-down in- 
fo struction is sequentially issued at predetermined 
startup intervals or power- down intervals. 

6. An information processing apparatus (11) which is 
one of a plurality of information processing devices 

15 (1 1 -41 ) in a computer system, each of the plurality 
of information processing devices having a power 
supply control device and connected to a network, 
said apparatus comprising: 

20 a power-up/down schedule storage means (50) 

for storing predetermined power-up/down 
schedules of said plurality of information 
processing devices (11-41); 
a power-up instruction means (11a) for instruct- 

25 jng each power supply control device of the oth- 

er information processing devices (21-41) to 
perform a power- up process at each activation 
process; and 

a power-down instruction means (11a) for in- 
30 structing each power supply control device 

(22-42) to perform a power-down process and 
notifying each power supply control device 
(22-42) of a next power-up date and time when- 
ever a power-down date and time comes ac- 
35 cording to said predetermined power-up/down 

schedule. 

7. The information processing apparatus according to 
claim 6, wherein 

40 said next power-up date and time given to 

each power supply control device (22-42) is ob- 
tained by any of said information processing devic- 
es or each of said information processing devices 
adding an arbitrary margin to a power-up date and 

45 time in a power-up/down schedule stored in said 
power-up/down schedule storage means (50) . 

8. The information processing apparatus according to 
claim 6 or 7, further comprising: 

50 

a power-down permission condition storage 
means (50) for storing a power-down permis- 
sion condition of said apparatus (11) and the 
other information processing devices (21-41); 
55 wherein said apparatus does not give the pow- 

er-down instruction and the next power-up date 
and time until said power-down permission 
condition is satisfied even when the power- 
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down date and time comes. 

9. The information processing apparatus according to 
claim 6, 7, or 8, wherein 

said power-up instruction or power-down in- 5 
struction is sequentially issued at predetermined 
startup intervals or power-down intervals. 

10. A power supply control device in an information 
processing device connected to a network, com- 10 
prising: 

a power-down means for storing a next power- 
up date and time when the next power- up date 
and time is received via the network together is 
with a power-down instruction, and performing 
a power-down process on said information 
processing device; and 

a power-up means for performing a power-up 
process on said information processing device 20 
when a power-up instruction is received via the 
network or when said stored power-up date and 
time comes. 

11. A program used to direct a computer to perform 25 
power supply control of a plurality of devices in a 
network, each of the devices being equipped with a 
power supply controller, by realizing the functions 

of: 

30 

instructing each power supply controller to per- 
form a power-up process at each activation 
process; and 

instructing each power supply controller to per- 
form a power-down process and notifying each 35 
power supply controller of a next power- up date 
and time whenever a power-down date and 
time comes, according to a predetermined 
power-up/down schedule. 

40 

12. A computer-readable storage medium storing the 
program of claim 11. 
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(54) ELECTRONIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To supply power to plural 
accessory electronic devices by using a small power 
supply. 

SOLUTION: This electronic device has a main power 
supply which can drive plural accessory devices at the 
same time, power supply terminals for those devices, a 
control means to supply power to the plural accessory 
devices through the power supply terminals, and an 
interface to communicate with the outside. To start the 
above plural accessory devices using the main power 
supply, an instruction is given to shift each start timing 
for those accessory devices through the interface. 
Receiving the start confirmation signals from the 
accessory devices, or after the time elapses longer than 
predetermined, the main power supply starts to supply 
power to the next accessory device. Thus, by shifting 
the power supply start timing, the main power supply can 
be used even if its capacity is small. 
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(54) ELECTRIC POWER SUPPLY CONTROLLER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To control exactly the 
supply of power of interdependent enclosures of an 
information processing unit that consists of plural 
connected enclosures regardless of number and 
combination of enclosures. 

SOLUTION: In an information processing unit that makes 
up a system by connecting of plural enclosures including 
CPU enclosures 1 and 2, an I/O enclosure 1-6, and a 
HDD enclosure 1-b, the supply of power is controlled 
efficiently for peripheral device enclosures including an 
I/O enclosure 1-6 that is dependent on power supply 
condition of CPU enclosure 1 and 2, and a HDD 
enclosure 1-b by installation of a bus 1-5 that connects 
each enclosure to be connected, communication control 
circuits 1-3, 1-4, 1-9 and 1-e that are workable under 
the off status of power supply (standby status of power 
supply), the power supply status memory circuits 1-8 
and 1-d that can store the power supply information on 
the enclosures other than itself collected by 

communication control circuits 1-9 and 1-e, and power control circuits 1-7 and 1-c. 
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WE^P— ^ct3ViTHtwcffiS:fc, }£&i>f)i—-7to\z 
*W*ttE±ffiftB©mE*»ttlBB«fc*^< BE« 
32^B©«i!SSA*3J:tf«!®^S»f©$iJfP^f : f$ns d 

[0 0 0 1] 

[^Hj©s-r^s»»if] nmpm&ffiizm 
u mz. m&e>mm^tj.2>ffimmmmmzt5vz>& 

[0 0 0 2] 



AT'tt, I*CDCPUtftOfig«)ON/OFFi:, SB 
T ©jg2HBSf§B#©mB © O N / O F F £ mm £ it 

[0 0 0 3] ttft, 1 - 2 1 2 6 8 2 

mi!I©ON/OFF(cSi!lUT^m*#:©mM©ON/ 
OFF. ffi©dja^B©«iH©ON/OF FSSIfff ^5 

[0 0 0 4] &mW-6-2 3 6 2 2 6#4i«C 

«, *xh3>fcra-^tH3a«*t*«tt-rsscs 

X h3>tfa.-^©mM©ON/OFFS^JBfUT. 
ia*S©«S©ON/0 F F £»Sj£-i±.5ftffiaigB3rc3 

[0 0 0 5] 

[0 0 0 6] Sit, £*©«#««TH:, ^>^7x- 
WrTSfc*. y-fX J ?»«ffi©l@IOii*K:«fcO. -f>^- 

ttbTSCS I/UO*«SE*««t4i^ ft* 
©#|w|ffiS©A*X(cMUT, jfi¥©i§5i§ (80MB/& 
tl6 0MB/#) hSS^SbJ;5frs 

[0 0 0 7] *%HJ©BW«, ->X^A4^T-5±& 
SB*«iHSB©#R*ffl*^fc>tt*CW«&<. ±ffi 
»B*J:tf«ia8fi©ai»Ufc«iRaA/«»f©IW»S 

[0 0 0 8] *^?i©i©16f)H ±figBi^j2^B 
t4Ci&<, ±tt8B*«t^HiaSBoai!iUfc*iBi 

[0 0 0 9] 

[Risifttsftftofa] ^m<ommmmmm 

ilKt, fi*o±ttSIB*«k^Bffl«B»c«We>n. a 
fiUb&SB*iJ:tfHiaBB©&* \Z3$»2>nm&\/W 

m\zmm*<mftL, ±ttgB0¥M»ftffii*«8$B*ie 



ass, a8A^ott#o«Mft*w*Eir?e«mi[ 

ttttENtlElMK i*flc<0«S©ON/OFF*fT5*» 
[0 0 11] 

BIT. #fS9i©5li6©J&ti£®ffi 

[0 0 12] Site, *f8W©— ^lBO»»T»*«« 
$iJ»SB*ffl^fc1»«5!lS->X7-A©^fie©-^J<£r^t- 
^D-yJ'B, 1211 *^ttO»IBO«S<M«SBi:« 
tt£feffl©-«sj£^-riftHm H3lt 

««©SC»«ft3K-r^ny^H. B4H, 0 3<D«M 

©f^ffl©-0iJ^*-ri«BJ0, 0 5 tt, *^?J©-*^© 

BSiT & 3 mitS^JW^B £ « A fc1»$B$ttS -> x t- a ©til 

[0 0 13] 01©Ml:fe^T. 1-lHCPUIft 

fTOflBftaBMflHB 1 - 3 SJUtU IKOflt^S 
MStlS/U 1 - 5 l:it)TC PUI#2 (1- 
2) . I/Otfrl-6, HDDlfrl-btgMSn 
S. 

[0 0 14] CPUI#2 (1-2) ftflOFFSI 

u*ww*«tt») -c»fp?rtB&a#iwwigB i - 

4SfliLTt»5. CPUI#1 (1-1) tCPUl 
#2 (1-2) IW7X*MfS5. 
[0015] I/Ol#:i-6«iIOFFti (X^ 

wttum -vW}ft*imtsi&mMm®i6 i - 9 en 

IU CPUlftl (1-1) , CPUM2 (1- 

2 ) ©min««it»« 1 - a «e«-e$««asKiBGiftiHi 
g&i-8, agi/oMi -6 ©mas* on/off 
•r^ct©-e#smassijffliiEiK 1 - 7 n*. 

[0 0 16] HDDg^l - bteSiSOF Fttil (X* 
WW «JR«1B) TlMratt&9flrflfll9B 1 - e «* 
ffiU CPUIftl (1-1) , CPUIft2 (1- 
2 ) ©miltt&fil $8 1 - f *S«T€T5mM«SiiH1t0 
Bl-d, SKHDDtftl-bCSKON/OFF 

-r*c:io-c*-5«ai«i*iHiisi -c^e>«^*n-5. 

[0 0 17] 01 CljK-r^X^v'X^AK&UT. C 
PUgfl (1-1) t3«ttfCPUIft2 (1-2) 
t. i2T© I /Ot*l - 6i5<fctfHDD^*: 1 - b 
te, ttAfl ±Hi©A*X 1 - 5 t«»jtr^tte>nfc0 



#BB2 002-6998 

S(cx-^©^t)^0*ff 5 utt. »^LTR)rM©t» 
[0 0 18] Cl©fcJ6, CPUI^I (1-1) , CP 

utf 2 d-2) ©t*^e^— ^©cputs^caag 
tfix-ox^nvi, *ni:»isti5i/oi#i-6. 

[0 0 19] 3=t\ CPUM#:©»^S^K)tcSm#: 
[0 0 2 0] CPUlftl (1-1) te, g^ft:©m^ 

(5v/i2v&£) ttffia*«fbbfcPSK:. a^ijwia 

SSl-3*ffl^< A*X 1 - 5*^LT I /Ofi[^l - 6 
rt©a(f©JfP[HlS§l - 9 i. HDDl*l-bl*|Oig 

«fflia»i-efc«a««€a»-r*. cpui*2 

(1-2) «>PI»ICg4K>«« (5V/12V&i!) « 
SS*^kLfc^ft,,a«S«ffl0BSl -4£JB^. AX 1 

-5^lti /otft i - 6 ft<nwmmwm& 1 - 9 

i, HDDttflci-bF»aoaflllM»0iSl-eK:«ai« 

ffi*a»f-5o 

[0 0 2 1] I /Otf 1 - 6 afisfpiasss 1 - 9 
fcffl»3n&««£«Stt!BE1*IIH» 1 - 8 1:18^18 

znmwmmm 1 - a©«fc«B*aii:s. BasMviEiB 

1 - 7 tt«S(ttj£11MB 1 - a (C J;oT@ 2 C^tSf 
iH$tJfP^#tcS-p*UT> C P UI# 1 ( 1 - 1 ) . CP 
UI*2 (1-2) OSCPUf^iigOFFOtl 

a^s. f-fee^jt^feKttMcputi^wmas^oN 

Stlfc*^, 3iI/Ol«:i-60ii$OFF^ 
ON^t, StCPUlftl (1-1) . CPUlft2 
(1-2) © 6 b < BMC P Ut#*itiS 

ONO«I*6'. MCPUlflsOflAiOFF^nfcS 
•&tc, I /OM^l - 6©miH*ON— OFF2-fr 

[0 0 2 2] HDDI* 1 -bfe I /Ogftl - 6 <h[3 
«CIi MttlsIB 1 - e rcsSSttfefflMRSttiftRttlB 
tttmSS 1 - d CBSEtt&SttaRttffiflMR 1 - f 

fflijllSJ^PIMISS 1 - c ttttStRttfllff 1 - f tc 
iot, H2l:St*B«»*ttta5T. CPUtft 
1 (1-1) . CPUlff:2 (1-2) fflSCPUIf 
tfmmo F F-©tt»a> S, 6^Jt*t> b < liiC P 
Uf#OillJl»ONSnfti^i:, StHDDI*l- 
b©mitl£OFF-*ON£-t»-, StCPUlf 1 (1- 
1) . CPUM2 (1-2) ©i^^WSfeKli 
pgCPUB^m^ON©«»^e>, PCPUI*©! 
Brt*OFF3ftfc*£lC, SKHDDKHjci-bOWl 
£ON-OFF$ti>. 

[0 0 2 3] &emi3Watf£i^CPUtt*0WMt 



(4) 



#M2 002-6998 



[0024] i/oi*i-6H mmmz, $>z>w$ 

&M<DmmT\ /Ul-5^lTCPUgft:i (1- 

1) PW>mmmmEiKl-3i:* CPUM#2 (1- 

2) fo<Dmmmmmv& i -4\zy^±:xlx. cpui 
#1 (i-i) , cpui«:2 d-2) <DmmMm<D 

[0 0 2 5] HDDiftl-bfc^iC, feMmz, $> 
Z>^\$&M<DmmT\ /Ul-5^lTCPUlftl 

(i-i) ft<Dmmfflffl®mi-3£cpumfc2 a 
-2) \Hommmw®&i - 4fr$mmvtm<Dmm*>R 

[0 0 2 6] I /OmW 1 - 6 tt, ®{§$ffl[Hlg§ 1 - 9 
KiKIRbfcCPU^fcl (1-1) > CPUlft2 (1 

- 2 ) <Dmw>ftmzmw.vtmmm 1 - a comiznm-? 

g|2lC^T©i«^frtCT> CPUlftl (1-1) , C 
PUM2 (1-2) ©SCPUl^iiOFF^ 

Nznr^rcm^iz, ^ii/oi#i -6<o«ai£o 

FF-^ON$t, ^TcCPUMfrl (1-1) , CPU 

m*2 (i-2) <Dmcpum&&nmoN<DVtmfr 

«E>, ic P uift(?)ll^o F F ^nx^^S^i: i / 

OI*l - 6 CDmiH^ON^OF FT-So 
[0 0 2 7] HDDlftl -bfe I /Ofiflc 1 - 6 tm 

m\zwMkisrcm&ftm*nmvtmmn 1 - f <d«k:e* 
u «KM»iniB i - c temmvtmmm l-fi^ot 

H2fC*TaO, SRHDDfift: 1 - b ©tiHON/O 

FFs«nrr*. 

[0028] znt><D. cput#i», 

[0 0 2 9] ^K, ffl5afiB©«S»4W^fflV^ns, 
C P UI#«©«8i«Oil*-^i«> l/ft«^l:^ 

CPUMflc^ftf^WfflOK/NGiV^WffiSiiJJD-r 

U »fP«f«NGttCPUtt*|c*t»^ffi&Jl*«J8 
(CPU<DA>^7y^ 

[0 0 3 0] CPUM^CDKf^lffgOK/NG^iiiPb 
HI ©«dSt©«ajftCfcbT, I/Ot*l- 

gtt««oFF«js (x*>/unmvtm) xm^m 

?iCPUgftl (1-1) , CPUI#2 (1-2) © 

«^tS^&^i(ifP«ii^e^^mM/i&f^^1fSi - 

i £E*T**««/»f£tt««ttlHlB8 1 - h £ AH 
U HDD«#l-jliCPUtftl (1-1) , CP 
Ufifr2 (1-2) (0««««Rtfili^ttJI^6a:4« 



[0 0 3 1] tuaiLfc^tr, ^7X^yXrA^^ 
T, C PUlW-ott)lgON^)WT^nH * 

atttltf&Stt^. Ld*U ISONLTMCPUl 

D, ilOFFLfc*W^K fitTfc*©Hfl* 

[0 0 3 2] CPUt^l (1-1) tt> .S»0«iBtt 

Bl-3ftffl^ A*X 1-5^1TI /OH* 1 - g 
W<B»««WIhJ»1 - HDDlftl - j fttf)?If§ 

i - e \z, scpumftommmmtrnftrnm 

£iI*DT<5<> CPUI*2 (1-2) t>n«(3«S1il« 
[0 0 3 3] I/0«[#l-gHtil««fPIB«H-9fc 

a»*n&«**«w/»fPtt«E«HBS i - h icwh 

«IBRrKftfP«»*««/»fP«!B** 1 - i <Dm\zm 
mz^Z> 0 «W«»lHlKl-7tt««/»ff«l8««l 
- i iaoT041:^tID, CPUi*©- OH±# 

flc (SKl/Ot#l-g) (OtKOFF-ON$ 
i*\ SfcttOCPUfiMOFF^nS^ feb<tt 

0 n $ nxi^ c p ui^Bf^ wn GT^nao 

N^OFF^, 
[0 0 3 4] HDDlftl - j t> I /Offtl -gtm 

«fc#cputt#^6a»$n&««««t»fp««* 

««/»fPtt«*MB 1 - 1 <0»KE1tU «flUM«FHtt 

1 - c tt««/»fp«»fl|« 1-1CJ:oTH4 fc^-T 

SRHDDfiflci - j <D«agON/OFFS#JW 

[0 0 3 5] ±©R?8Ttt, CPUl#(DffliJ/>^S%W 

/^ja^eofflfc, acput#0«8**tj;tfi 

SttSt<B*»T* ^CPU^#:cDmM1tffi43<i;tXW^1« 

^^4x^bT, i«ia««©«aR©oN/oFF*«iw 
[0036] &\zm&<D#)u-7itt$nr—>xy : -&<Dm 

1 - 5±tC^J^«2'PO^;i/-7 p ^i?ffibfc«'&, 
-yilt CPUI*1 (1-1) il/OMl- 
6> HDDt*l (1-b) ©«rt"C;Ul»5T»«' 
£*U3D, W-^2H CPUI*2 (1-2) , C 
PUIS* 3 (1-m) iHDDlft 2 (1-n) <£>flStfc 

[0 0 3 7] tf)V—?\ ODCPUgftl (1-1) tt, 

a»©*w«»*^tbfcWf»w, s^-yicit^ 

I/Ol*l-6iHDDl($l (1-b) ^<D^«jR 



(5) 
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( 1 - n) ^tmtavtz^. 

[0 0 3 8] ^-^20CPUI*2 (1-2) tC 
PUlf3 (1-m) it. **i^tie»©«»ttJB«»* 
itLtzmz, S40l>-:/2fc:Mf*HDDtt#2 (1- 
n) fc©*®^lit?&£ji$SU ffiCD^U-yi fcjgf* 
I/Otftl-6iHDDt#l (1 -b) -M;tfi*DL< 

[0 0 3 9] {f)l—-7l<Dl/Omi£l-6tHDDW 

fti d-b) «. a«i$nfce^-yi(*i©cpu 

(1-1) fcifc. ±j£©EI2 (« 

.«*«t»fP*«oz:oS«v»4«-&ttH4) <D&mz 
<fc 0 SSfCliKON/O F F £$iJ1W"3~-5o 

[0 0 4 0] £0!/-:/2©HDDM#:2 (1-n) «, 
il»l$tlfci^-y2f^OCPU^2 (1-2) , 
C PUgfl: 3 (1-m) ®ilffi«%<b2:l:gl2 (mil 

0 Sg#©fll)10N/OF F^WT^. 
[0 0 4 1] ±82©*$ fc, FJ— ®/tX 1 - 5±tCg^$ 

[0 0 4 2] IS^CD^-^bSnfcv-X^AtCfe^T 
fc, HlTittl8Ufc*Jfi05^ffi05tM{c. itfJi£©CPUg 

[0 0 4 3] **«©»ffiT?tt«±OD«K, H052SB© 

fctSJIEfcfcSS^. EPS. ffljatSS^ffODfiilSON/OFF 

^. Sfc. CPUiftffl»l:ot>TfcfRl/W&K 
[0 0 4 4] fXctofe. CPUIftWMttCPUil* 

nmmmmco^.x'i,mt)tji^L. cpui^t-t^ 
mmzxvmmmmmtiwmmoN/oF f zmitLT 
u5t>5acpu*(Wf«*»iaai 

ON/O F F ©fiJitS: IT fcfltfc&U. 
[0 0 4 5] CPUI<*W:, maS«®8EtS(p|SS 

•^mi!S$iJW[H]?S$SHBb. I /Ol#^HDDi^fffl 

^iasBfflijomagtRficjcuT, cpuffi#<Bij©m«i© 

ON/OFF<£ffliUtt)J:K I /OI^H 

DDtt##©«iZI*KOIWT?ffiB:fC«ilS«»KttfiFM« 

*«»**^ctt. *v>&ftMmz&-3tcnmfflw&&c 

[0 0 4 6] att^aSOJgJB&lKfflTntt^^-y 

-5. fiP5±f20N/OFF$ffl*>6St!jiLfc (#l$0 
N) ©@*bfj:VW^-v?i'D>y-;i/ (g#) SA'X 
l-5(Cg^b. iny-MbON/OFF^&A' 



X 1 - 5£^L-TfgfTT3lStCi;iy\ yXfAi#©i 

agoN/oFF©wffli*fa¥ic*ifi-r#2.. 
[0047] sx±.m.wi>tc&o\z. *mM<vMmv>nw. 

CPUtft, I/Olt, HDD 

-SW^MS^BIw^^T. CPUtt^fajfifeoTt), 
&3l^^££3m^fri*#!§T&oTfc. I/OI 

[0048] &it. nmmw\zm^t>tizmm<D^K)t 

[0 0 4 9] *S©#fFl»*©$6ffllc82«$nfe^BJ^ 
[0 0 5 0] <1> CPUgft, $2ZtltSiitf^©8 

X-C8&KU t©/«S*UT*flloSJHSiiIIil/, 
&*ffcH:«»OFFtt« U^>milttl) Tffijf^ 
ifltB&JMIHWlHlISSJMBU CPUSWCPUHt 

cs^snsdfiMfr^Mum^^sg&afti-rs c t let 

0@2iON/OFFS*I«-r-5Ci:*#mfr-5Si[gW 

[0 0 5 1] <2> JHB<1>8B*©«H«»>*SCC 

miHOFFl#<& (X^WWttStt*) Tii^plfig 
&«HttttG1ft|g!K&JMHU CPUttflcttl^OtS 
(5V/12VW WlB^SEfbl/fc**. »*SftT^ 

5nT*tt«*tii:. «»«ffiiettEiKi^ottcp 

SRON/OFF*«Wr*Ci:*«r«t-r*«»WW* 
5*. 

[0052] <3> JS@<i>fB®©mi®$ij?apy5^:(c 

*><^T. H-/U±fcjU(StlftllfcOCPUl#tfl 

mti§sM#:Tffi& © y-fk $ nfc ->x t- a \z & v> 

$ nfcffiS[#: test umasttSi Srffi»i v . ^jp- t^su 
* ©nino n/o f f sfsw-rs n «t *«Fgtfr smin 

[0 0 5 3] <4> ^B<2>8H«©milS*J^a:fC 

fc^T. «aa*«tt<*:ttcputtflE*»6ai5nT*fc« 

— s>©cpuffi^©«^oN«ffi-e»titii^©mai 

ffiT&ntf, a#©mii£OF FtKfiK&oj^fiiijfrt- 
sci^M.h^miifsw^ji;., 



(6) 
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[0054] <5> mu<2>mwi<Dnw.M'ffltt\z 

*5V>T. CPU«tt©*«*«£W1-©*« («*tf. « 
flSttA^T^-Sdi. xXfArtCPUWt<TA> 
^77^1WI)) CPUIWeSIfl:!:* 

SON/O F F SM»t5 d t tr 4«iffitt«* 
[0 0 5 5] <6> CPUM, Jlffl«tflMft©*g& 

ttfc»««»H»«*»u ffliai»i#««cput# 

jaa8§tt[#:©li!lON/0 F F ZMMTZ z t z&mt 

[0 0 5 6] <7> *B<6>E*©«W*IW2r5SK: 
*5^T. Hia««tt[#*«CPUtt[{*:©*«ttlB*E!llT 

«BEOFFtt* (x?>;unmvim) TWj^m 
&«flHHMEttHK«ji«u mmmmmm^m&3\z 
i»K:««*'nr t>s c p uMt#©«»tt»©w«* a 
x*rt-uTjR*u nmvtmmm® 

BftOKCPUtftOflHISIIil/. ^©tS38£9J3Jj2 
«gg§g#©m$ION/0 F F ^Wfil-rs C tt 

[0 0 5 7] < 8 > ig S < 6 >&m<DW.mfflmj5J&Z 
*5^T. ra— AX±lCflf«Sn&*»:©CPU|K#i:« 

*n&cpu»#:©«aRtt»sii«b, »fcHMR**>£ 
KSOP-^fcgij* ©tiON/o f f c: t 

[0 0 5 8] <9> 3SB<7>E«©«»*J»^rSCt 

n«a^©ain*oN«fiitcffi*,. ^T©cput#© 
[0 0 5 9] < 1 0 > JS B < 7 >E«©masteiffl*sc; 

fc*»r»T. CPVtt{*:©*»[«f«£«1-©«f« («Atf. 
««ttAoT^**<, ->XfArtCPUlMT^TA 
>^7-y7 P LT»)^fig(CRSoT^5^S^©+fffi) * 

»*«2I*«fc^*)-&fc*»ON/OFFfttt»-r*« 



[0060] &>±*mwm\z&-DTts.znit&w*nffi 

0»Il:iS4n*tOT?tt&<. *-©SBSjftBtl/fc 
[0 0 6 1] 

[0 0 6 2] *^Hj W ^jiiSija^BtCJ:n«, ±{4fiB 
t»3a««i©M©**©»«-f >^-7i-f X©«* 
tt«ITSt5Ct&<, ±S^Bfe<t^iia^H©S 

[0®©fBW«tlftBJ] 

[01] #893©— ftlt©)Mrr&««MMflttBeff 
^.fc1tfflfflS->X7-A©«l^©— fisis^-ryn * £0-e 

[0 2] *»$©--$;K©«lBT&&««IMt9gftlc« 
It § f^ffl ©-M * w-TItt ST- * 5 . 
[0 3] *89J©-£K^£tt-?«««ai(»|*Pg|B«« 

*jbs ->x y a (om^^mm &*-r y a -y 0 

T$.-5o 

[0 4] H3©«JB«©f^ffl©-«l*w-rittWH-C* 

[0 5] *%H©-$ffi©&flB'?&&«KIM*f&B&fll 
T»S. 

[#^©I&BJ] 

1-i-cpuifti (±e^s) , 1-2-cput 
# 2 . (±4t8fli) 1 - 3 -iin«@e Gift fflffli^ 
a) . 1-4 -xittmiaK <sm Mwmm) ,1-5 

-A'X (Iff^eiMSS) . l-6-I/Ol* (MiSS 

g) . 1-7 -«KM«iiaK (.mmmm^m) ,1-8 

--•ftflMttMBItBB. 1-9-MWIIi (9««fl 
*ft) . 1 -a-«»«JB«* (MttttflMR) , 1- 
b-HDDM, HDDtfl OljflgB) , 1 - c •■• 
«MMfH9K («SHH»^S) . 1 - d -*SEftttEtt 

lass. i -e-a«<w»iaK (a««w#a> . i-f 

. i — g — i /os* 
mmmm) . 1 - h -*w/»(^«8B«iftiaB. 1 - 

1 -«K/»ff««m»« (fKMKffiflHE) . 1 - j -H 
DDI* (ffljS&B) . l-k»-«B/»ff*«E*IB 
Hk 1 - 1 -«»/»ff«*«« (ftttftffilffW) . l 
-m-CPU|ft3 (±&ftB) . 1-n-HDDift 

2 (M31KI) . 



(7) 
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1] 



i-icpu«m 



l-2CPUg#2 








QN/QFF 


on/off 



1-61/0 »# 



1-bHDDtt* 



[02] 

^2 



CPUftffcMM 






OFF 


OFF 


OFF 


OFF 


ON 


ON 


ON 


OFF 


ON 


ON 


ON 


ON 



[04] 
#4 



i-icra»#i 



i-i 



CPU 


CPU 


CN/CFF 


ONCFF 


CB/NO 


GKINQ 



[03] 



1-2 CTU«*2 



1-5 



1-9-n J , i . | 

14 ,^ t mwfb* | 




_J 1-C 



1-c 


H 


1-k 




CPU 
13*1 


tsm 


QNOFF 




GDNG 


craw 



l-jHDDtt# 





nm 


CPUtt*2 
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